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(Reason) 

The invention described in all of the claims of present application could have been easily invented by 
a person having ordinary knowledge in the technical field to which that invention belongs prior to this 
application based on the items indicated below, and therefore a patent cannot be granted pursuant to 
the stipulations of Article 29, Paragraph 2 of the Japan Patent Law. 

The invention of the present application is related to a method wherein a film is formed by 
beginning the supply of reaction gas in a reaction chamber in which plasma is formed at a first flow 
rate, and afterwards a second film is formed on the aforementioned film at a second flow rate. 

However, because a method to form a film by changing the flow rate is also described in the cited 
invention (Japanese Unexamined Patent Application Publication H12-100805), a person with ordinary 
knowledge of the technical field to which this invention belongs could easily invent the invention of 
the present application. 
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(54) [2g9J0>£;f*J y^XVfife^^ 



(57) mm) 

®$> fiLh 3 1* & c t . 
c<s?«^R] jiMtfxrasc, f, ts*mfc z h 

seem, 20sccm t 150sccm©?jSi'CiA 
vOn««7 2. 4kW, A^rx^I. 5k 
WOK»l©Ig*tfl,>, ^^-CC 4 F. #*©8M 
^SOsccra, Okm&KXm 

SiscccFji#itiiu^-f < 7*^* htt©*oiH 




1 

fc, ^Rtf? ? *©{&£»#;* l ©iifesr&Ab 

r, m%m&m&±t£yvm$m% 10 

»1©X£<!:, 

*t>-CtM#«:3l 1 4>/h3c>*2 ©«#?'< 

#x£S& l cd^SJ; D M>ftt^l&2©^r&Al/C 

ate i e«©^7x^fiw*a. 

389*5 1 Xtt 2 IBB©^7 XvfiHim 
[0 00 1 ] 

[0 002] 

^*->©«RBft 4 @K©*JSffc£l^fcX*>Wi 
«>&*i-cfc»K ^©^©-oibTiMfc^jmfc-rs 30 
^BiBi»«a*i-&3fttf>«:tt. n)I@©i2 

j^jii (n + 1 ) #B©E«f©ra*»«Jir»«-r* 

i^tc, mmmmomm^mmmmmtmttimm 

[0 003] C<DmMtmm<DRmWj:i><DtOTS i 

cti«fc0 4>/hso*t©©iaiK:*3&«tt^nr 40 

[0004] cocFrnzmmmmmtozm^h® 
1 i©±tcrju^^^Aie^i 2 3^iK3nteS«©s 

Ml 2. 1 2ffl£CFMr&a&fcJ§£fctt, WiltfS 
XvKSKffi^ «itfTiU=f> (Ar) iJXZ-fvX 50 
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(C) SCJt7 7* (F) ©ft£»#X£R 

tfxfc^xvfturiOTas io, 11 i©ftwccF 

mi 3**«3#*J:5fcl/Cl>S. 
[0 00 5] C©^3^TJ:^CcS5?)iX^4 3 Tie 
1112, 1 2©IB!©I!!]»1 3©WJf©Si$#l AifitehA, 

rtriaai 3©na3&*ai3&JoTo*5fc«), «s&cc 

[0 00 6] 3&fc±j£©*&CC<fc-3TCFH£Bai 
2, 1 2IBItcffi8&iitfjBR©P r oi2^'C«, h*©lft 
££#P* & fc&fc C F m<DfmZ 2 RBfc^ttT *t ^ , 
^'>f7X^MMP§tttl. 5kW, »2HPrc» 

1. 0kWiSllRKJ:D/M<U «©*frttl^*«: 

ffl#A#<> pn»i 3©rap*t+^ccKtf6tirs*i!a 
»i 3^©cFi«©aa)ji**stTt>ns. chorea* 
1 3 ^S6£*#^7 tfdRBr* 1 SB*»7 s 

[0007] 

[^w^o^^^T^^] ba»o&#&±*©# 

ffi©<fc5fcyW7X«;WcJ:»):t-;*> f fftB i SMffi 

A£<, *2affi-c«fi!M^ffl*^:*<orcF«©* 

wmt^t^ rx^ hfcL ( (is^©^5) / (mm 
m<orm) ) *s3ia±©ffi*ifflcccF*i*ai«w&tr»^ 

<t 1 ft u <U >5 P<SiS#& o fc„ 
[0008] c © J: *> &*«©T«c ft $ ttfc 4> 

©r*»K *©aw«* CF««:3»li«iiorffl^Sti 

tf^Ci©rt-6^XvjiJW*ffi^a«-rsci«:* 

[0009] 

[ilijS*)i?ft-rSfcab©^R] c©fc«>*»l9tt, W 
aft©«He«:*itfcX^SSrt'CK3RSUf7 -^3R©ffc 

^cc^vrxm^^EP/inor7*^Xv^©^^> ; £:^ 
«c*$i*r, OTB«gfiec»i©**t?^^rx***En 
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dc % mm*? **©{fc£W*/X£fli 1 ©S£S<fc *) fe/jN fSM2 2 ©T*«Kc«'J >^tt©»«l«»3 -^2 7 



[&ig©3gi6©j&j&] 5fer*»W©jlt6©»9Sfcffi^£> JS3nfcWit*K3**6 0 0 0*>y* ho- a, 

ns^xvflWKiB©-«4iaifc^r. c©«aw: N©mitf 1 5oo*>^;ua-A©7x^ bit* 

Mitf7iV5-^A»«cJ:f)»lR3nfcKffi«S2*W io 4OiS«raccCFI«J:0teSJiraie«il'&a«>iitf®^ 

orfcD. c©X£gS2tt±#fc{MLT:/7X^* ©-jl©^n-te^«:oi»ria2*#JSUrK9i-rs*i, 

«*31*S»K©l&l©K2^2 li. C©T#K«31 *»W©^o-b^ttCFim©ffiI(l*2a»CC^wr|f 

S-ttT&igSft, mi<DM£M2 1 J:D«PS©**^ C\ /^TXttJ (XattM9S4 2) ©A£S£CF 

««©®2©*a*2 2i36»6ttS. &*iC©Xffi8S S^©iSSEfi«rSSHi1'SC i«cj:0. !ffl©X!ir«x 

2»«tft3nrHfP«(46c&ort^. v*>*fftB£**< u »2©xer««W*ffl** 

[00 11] c©X£S^2©±mtraP<**i-c, c© *< UTfiM*ff5c 

gp^tc v -f t mzmmzmwzMBMmottm? i o o 1 7 ] & 1 0 * h ju©A£ 5 ©xsss 2 

»fl£&tifcajM2 3#8WcSW6*rt:fc*K K££ ©•JSfcKttfcia^O&t^-- h^JU^BB^rH^O 

S2rt©*^«M*«l*r5J:5K:&ort»-5. t©» frl*£7~ACc<£9. «*.t*EI2 (a) K^TJ:^c 
M2 3(DWW. mif2. 45GHz©v>T^P 20 S i O a 1 ©^®{C7;U -«J? AgS^3 2#»fifc3 

* 2 4 5 fifc W«!F 2 5 tifc $ x >M 0 L&OP-KP»*M*>6»At/ 

#t£tt6ftrfc^ KH«wro2 4fcr&40fcv-f riBg£4_Btf£jiu iw*+?*4 1 cc«t 

^ntt*W^TE*-FCC<fc"53«ftg2 5r*rtU fit, S i O, Ji3 1 ©fl®^©C F^3 3©f#II© 

X. *fcttTE*- Ffc<fcg*rt3ft/cv4 2P»£3l S*I1©X*1£It5 <@2 ( b ) #M) . 
8» 2 5 "CTM-t- FKajftOr, Sjfi& 2 3 1 [ 0 0 1 8 ] r>& 0 h A;l^£EfJ DTrtS&«HI 0 

©3l£g2 irt^*AU»6J:5CcfroTi>*. fc1& »»§2 8 <fc0rt«SfflSl*flf»UT3fS©*^ 

[0 0 12] lfil©l£3S2 1 ^CT*T^»C«m K*"CX£3I£U XS8g2rt*3f5E©^O-fe^E0ll 

t^©^[SjCC?&^ri^tci2gUc^xyX^3 1^ ^.tfo. 5 PateJSf ^n^Xjasm 

c©^xyX;U3 HcWRti^ «4 0 0-c«c35»l/fctt«t? 4 *m^;l.3 1*6 
U^^XvM^P^ntfel II© 30 m©*££2 lrt^Ar#X*W*tfl 50sccm 

*£S2 lrt©±»tC^Xv^«ffl^fl|AtfAr # ©iftStNfAU flW//X«|ft»5*6C, F. 

X*A7&< WCCfl»O^S<t^ecttoTl>S. ®l©«ftW*tfl 0 0s ccmt?iAt4i*«: 4 C 

[oo 1 3] «ria»2©x^2 2rt«:« i arsasn© 2 h< ^&w^tf 2 0 s c cm©air***2©x 

M^m2 1 i»sirsj:occi»*aa**&-r*3if*'>x £S2 2rt^*A-rs. *i/t*MJM»»2 4*>6 

^ (felTT^j il^) 1 0©tta&4#KW&tt 2. 45GHz, 2. 4kW©*JMft (v-(*Pjft) £ 
ri»5. c©«Eift&4B«ffi»K:#*^+9^4 1*« ^KS««jli»4 2K:j:0iW^4«ci3. 

itr*$0. C©IW*+?*4 l©®BKf3\ $x^£ 56MHz, WAtfl. 5 kW (HI ©*A) ©>W7 

»3rr*a«MSi (H^T) ©«, ^x^(c^^->^ x^H^EPJjtrr So 

^Itiitffc^^-fT^E^Enftl-rSJi^KiifJi** [00 l 9] C©<t^CCfSi»Ji*«Sl»2 4*»6© 

jSSB4 235sSN»3tiri»5. 40 W *D«tt*j«2 5 &jir>TXSg3i2©*#«c 

[0 0 l 4] -*«S»2©K^^2 2©±«BP-&»1 SO, CC(DIM2 3^UI1©I^I2 1 ft 

©H£M2 l<tiljILTl,>£^#K«V>ytt©^# ^AStiS. *fcXS8S2rtK:ttiTO3-r^2 6 

X«»&»5*SW6tir*5D, C©ldM^X«|ft»5 SOTI»*i83^;U2 7«cJ:0»l©XSS2 1©±» 

tt. #*«*8tf 5 1 &tW*«*fr*5 2^6»'xr *>6H2©X££2 2©T«K:fiJ:fr5 

&£C£e>*F©{b£^#X <«T rCFJfc#*J <bC> Stl, ffl*.WWl©X2M2 1 ©Tapf*jfi«:r»*i©«i 

Ch6©#*#rtJSffl©#*?: [0 0 2 0] CUt»i^^oiSi©ffiSffffltc 

5 3*6 XSSS 2 tc^^ S ft S <fc ^ tir t» <fc *) ■< t n h n D , C ©^^Cc <fc 0 A 



[0 0 10] 



»ff2 8 3&s8«3nri»s. 

[0016] *K±a©Sifi*ffll>-C$x^ 1 0±«C» 



So 

[0015] m^m i <Dmg£2 1 €:Bii-r s«a©^ 



50 ©J;^CCAr^©^7X*7^^3-ttl>CiCCJ:0, 



m i onmmz 1 * g »2 ©*$S2 2 rt«c«*i& 
^riA^n, c^or^x/M oft®©/^-> (era) 

KUHSS JlfcC F^©#£ A r -f *>®ZJ* ?#x.v* 

^M^nrrai^ccg^ix^n^o 10 

[0 02 1 ] C©J:5fcLrm©XS*mK2 0 8> 
ffoT, ^2 (b) K^TJcSKEI^. 3 2 ©IB© 
DQ» 3 4 K+#K1C FJK3 3 £*la!>&0 <fc 5 Cc£jR3 2 
©±*Wifi«*rCF«*fiiatl/fca. ^2 (c) (Or, 

fflSL* ^n-fe^E*. ArifZRVCz H 4 #X©8IUI 

IKfSifttc, C, F, #*©itt££l©fifeSJ:D 20 

©f&C©CF^C&LTi^©/>*£->T*x^>y£ 

[ 0 0 2 2 ] t ©<*; 5 «cfiRlBt^r«, x y Wffi 

Tl>&©t\ A r -f*>©£x/M 0^©3I#&### 30 

[0 02 3] £fcJ£l©X*irtfC 4 F, #*©#£M£ 
H2 ©SiSSJ; 0 4>*t^ 1 ©«SfcK5£0Tt>*©t\ 

3 6«CX5r^>^ffl^t<ft5. -?£9C 4 F 8 # 

^tt^X^b^tl/cF^CFKOCiSlSOrCF^ 
©#*£&*K C^LTCF^3 3£{m^tx 7 ^> 
^■T^iaiKStlS. C©/t&CFII©ifcg#£tffttf 

[0 02 4] C©J:5(C3&l©Xfirki\ JUTZnjj 40 

tfi*i*<* a»oc 4 f. #x©$ES#s£u©rx>y^> 

WA^ftO, Bfl»3 4TttC©x 9 ^>yfc € J: 
0WP#l£<, *©#3W»ir»WSi&5. C©fc*W 
OTtfbn^acci:*3CaSi3 4©H©#KCFJI#it 
mbPt<, cnKJ:0IH»3 4"CttJiaHJB!J^CF|| 

hJ±©nOT3 4K#bTt>?K^ K©JKE«U 
t-hhcc f 

[0 02 5 ] *C»t?tft>tl5»2©Xgr5i, 

^**i©«*J:Dfc/h<S<-f*£ftfc* C 4 F 8 # 5 o 
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zommzmivfamM &pte< lx^zqv. x* 

t, W^K^l©Xgr»)sai»K*S2 0 0 03|*>^X 
hn-A/^araa©cc*tu »2©xert*jsW 

aa**4 o o o ^> ^ h o - j*/fms.tn 1 ©xn 

©ft2«CC*t<&S D C©fcfege^3 2©±MM^ 

[002 6] CCr»2©XgrC, F. ^^*8ta4 
ffH©^S©g$tcL C 4 F, Xxtc&Z 

[002 7] tt±©<fc^«c*i©xgrttc, f, ax 

©ftfi££<TSC<fc#a$U^ C 4 F, #*©*£ 

fi3W^-r«tx^^>^ffl^*<&oift^ 

3 2 ©W^BiJSte-en^fiSWiKs&s/jNS < fc oTX;u- 
7*? h#iK&&fc*ft#a£U £/cCFJi©F©3: 
& 0 i® rr C F < & o r 0 $ 5 
*j-€-nfe*5©-c*tig^<-rscitt-c#ftci. ct 

rCF«©«S*Sft^»>iC^C<5;«, CF«£iSi& 
K»Ut<b#KCFJI;^F*>CF, CF,«DF* 

*TOt-r&£, ^i«©i&£*xu*hpv^u- 

[002 8 ] *fc»2©XgrttC, F B ^©«S* 

is i ©i^a j: o fc^ftc^ 2 ©i^stci-^ c t&m* b 

l<>ifi % C 4 F B #*©a«£iJ>&<-$-S£^tfe. C 
FH4J©F©e^*&<ft0jftr4i, CFH©^14 

3WS<ft-5fc0, tt;Sl«**W<&ori/*5©r, F 
^iia^^^n-scFM^ff^ciA^r^o. c© 
/c*c 4 f 8 ^x©itt*-€-n@^<-rscittt?t 

[0029] ccrc 4 f, ^x©®i©m^2© 

dtt©M%S«, CF^^X©@^E^^2©^ 

*©»!»©tl6«:tt. C 4 F, #*©*l©»Sttl0 
0sccm-120scc mg*. ^/c^2©^S«6 
0 s c cm-8 0 s c c rngKi-r-SCt^S* 
[0 03 0] C<D£*>lt#ftW(Olimv{t. CF&tfZ 

©{b*Wxtr^>yft^cc3»io. ^vt^cMU 

^{^©Ats^nurt^or, fi£*©<t5{c^ 
-f r xm^©§iJ®icc j:5x?^ Wffl t i®mm®± 
*s©sss«wrttffljir*-ifc. WAtfrx^^htt 

*«3teLh©«r^^ hJt©!3«3 4CcaOTfc*K4 F 

©»4*«i^r c FBWjfKiSiAiitfC 

htt©D3»KCFHI«:a«>atHi^-C*-5rt, ^ 



(5) 

7 

A F©f£££P*ft#6x;U-7*7 h&fi±3tffcl£l« 

[0 0 3 1 ] «C»t*»W©S**«rWS-r Sfc^CClf 

#3#6 3 v r;U©77X7j&Jigg£/fK^ S5t£© 
iH3#6 0 0 0*>^X hP-A, ESffi©IIflNa** 1 5 
00*>;?XhP- A©7 X^? h fct# 4 ©SH*§i»Ji£ 

seem (*l©S£fi) » C, H 4 #X£2 0 s c c 

m, Ar#X£ 1 5 0 s c cm©8atC**a|:Al/"CC 10 

-f*a««#tt2. 4kW, /<-f7X«*ttl. 5kW 
(*1©**> £U SW»tttt5 7-ffla», 7'p-tex 
©46*4 0 0X1. T'P-teXiKHiO. 5Pa£l/fc. * 
li-CC, F, #X£8 0 s c cm (^2©i^S) , ^-f 

tximi. Okw (*2©«A) cca*. *©*«= 
\tm i ©xg& or c f mooMoK 2 

CFBt©WI#0. 9 umCt&Sjrci 2 5#ffllT-?fc 
(SSJ6W 1 > . CCtll ©XH©$Hljtg«2 0 0 0 

*>^X rP-A/^T&D. lfl2©X*i©/i)^iI&te 20 

4 0 0 0*>^XhU-A/#*C*ofc. 
[0032] *fcJt««£ LT^ 1 tCTFiffvXviSm 

SBH*fflt^ C 4 F 8 tfXfcSOsccm. C, H 4 # 

X£20sccm. A r #X£ 1 5 0 s c c m©ft£fiT? 

2. 4kW. 1. 5kW<fcU Wffl&fck^v-WRs 
7'P-feXiSg£3 8 0°C, ^a-fe^BEASO. 4 5Pa 
iOrCF«©li!M©ISl©XS*2 0#liltf&C^ * 
L^WrxlMl. 0 kWfcSA, tt©*frttm 
©X@il^«CCOrCFlla>«J»©»2©Xg*CFM 30 
©MJI#0. 9ymCCftrS4-Cl 2 0«fflfifofc (Jfc« 
Wl) . 

[ o o 3 3 ] c 5 oTfcf&ztitcmmm 1 itbsw 1 © 

CFfll&COUTS EM (Scanning Electron Microscop 

e-.&smnfrmttati) tc^o^v K©**«*fMBUfc 
ic 6. mmm 1 ©c F«irBiE«m©ia««:ttMf& 
*VFWiW6n&*^/c 0 -#tb«wi©CFJRr 

»5 0 0*>^X bP-A*M©At£©At&*^ K 

3 ft £ c <h 6 ft /to 
[0 03 4] 36fc7X^*hifc#5©Eia#J&fiS3ft 40 
fc^X'W 0 (SQ6W2) i7X^^ htt#6<DiBia# 

Mm^^io (n«W3) K*rurH«KCF 
j^eiifeipio^a-fexrcFiB^fiJWOfcW^tt, r 

[0 03 5] 3 6CC*fcr^^ hJt3&*4©B»*«»« 
3hfc"?x^l0tc»Ut, T'P-teXE^ififc^tfX© 
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0C 4 F, #X£1 20 s ccm (»1©»S> , C, 
H 4 #X£20sccm. Ar^2 0 0 sccm© 
i^l^^AU, *4 9nWmXZ2. 4 kW. ;W 

7x«a*i. 5kw «i©«*) <tu nmm* 

5^-»Hl. T'P-feXM^^S 8 o*a yp-fexE^i* 
0. 7Pail/rCF*©JSW©»lXg*3 0fWffl!f 

#1>*CC 4 F, #X£8 0 s c cm (W2<OM 
S) , ^W7X«3*1. OkW (»2©£A) 
x., tt©*frtt»lXgi^«KCrCF «©««©* 
2©X*i£CFji©)^/P;tf0. 9<im«:ttS*"Cl 4 1 
«f|ffltf-5fc»^ <»*W4) Koi>T*>#>( F©*te* 
SH8U£<bt6, E«Pa©B3»K{ffl»«t#-/ Kttjatt 

[0 0 3 6] S6CC*fcr^^ hJt^4©ffi»3&s»« 
3*lfc$x/W OCCfcfLT, CFMXiltC, F. 

« F b #X£8 0 s c cm (»l©«fi) , H, #X£ 
60 seem, Ar^^l5Osccm0ilt^^ 
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